Human T-lymphotropic virus tax activates human cytomegalovirus major-immediate early promoter and improves production of recombinant proteins in HEK293 cells.
The human cytomegalovirus (CMV) major immediate-early (MIE) promoter is widely used in mammalian cells for production of recombinant proteins. It is of great interest to further enhance protein production driven by the CMV promoter. Here, we report that the Tax protein of human T-lymphotropic virus stimulates the transgene expression under the control of CMV MIE promoter in HEK293 cells. At least threefold increases in transient production of recombinant proteins, including luciferase and two biopharmaceutical proteins (erythropoietin and interferon-γ), were detected. Furthermore, cyclic adenosine monophosphate (AMP)-response element binding protein 2 (CREB2) was identified as a cellular cofactor, which might be responsible for Tax transactivation of the CMV MIE promoter. Our results not only demonstrate the potential use of this novel expression strategy for improvement of recombinant protein production in HEK293 cells but also provide the molecular mechanism for Tax-mediated activation of CMV MIE promoter.